Solubilization, partial purification, and properties of omega-conotoxin receptors associated with voltage-dependent calcium channels from rat brain synaptosomes.
These experiments provide a starting point for biochemical characterization of Ca channels from neuronal membranes, using omega-CgTX as a specific marker. The purification of the omega-CgTX receptors is far from complete. Each of the purification steps described results in only a two- to fivefold enrichment of the receptor proteins, and is accompanied by a loss of receptor concentration and stability, so the maximal specific activity achieved by a combination of these steps falls several orders of magnitude short of that of a large, homogeneous, active protein. Nevertheless, these studies have yielded important information about the omega-CgTX receptor. The Stokes' radius, determined from gel exclusion chromatography, is approximately 87 A, and the sedimentation coefficient, determined from sucrose gradient sedimentation, is approximately 19 S. These values are similar to those found for the DHP receptors solubilized in digitonin. We have also found that at least some of the omega-CgTX receptors have complex carbohydrate moieties that are recognized by WGA, together with evidence of heterogeneity of receptor glycosylation. Additionally, we have been able to use the solubilized, partially purified receptors in cross-linking experiments to tentatively identify the molecular weights of the omega-CgTX targets from rat brain. A large peptide of approximately 300 kDa, similar to that identified in photoaffinity studies, is very clearly labeled by the chemical incorporation of [125I]omega-CgTX into partially purified receptor preparations, but some ambiguity remains because of the faint labeling of peptides in the 120-170-kDa range. The approximately 300-kDa peptide is much larger than any single peptide component of DHP receptors from skeletal muscle, and it may be related to a molecular combination of the 170-kDa and 135-kDa subunits of the DHP receptor. Because [125I]omega-CgTX presumably labels both N- and L-type neuronal Ca channels, both channel types will probably be found in the purified preparations. Thus, at some time, it will be necessary to separate DHP-sensitive L-type channels from preparations of L- and N-type channels identified by omega-CgTX binding.